Hydrogenosomes, mitochondria and early eukaryotic evolution.
Available data suggest that unusual organelles called hydrogenosomes, that make ATP and hydrogen, and which are found in diverse anaerobic eukaryotes, were once mitochondria. The evolutionary origins of the enzymes used to make hydrogen, pyruvate:ferredoxin oxidoreductase (PFO) and hydrogenase, are unresolved, but it seems likely that both were present at an early stage of eukaryotic evolution. Once thought to be restricted to a few unusual anaerobes, these proteins are found in diverse eukaryotic cells, including our own, where they are targeted to different cell compartments. Organelles related to mitochondria and hydrogenosomes have now been found in species of anaerobic and parasitic protozoa that were previously thought to have separated from other eukaryotes before the mitochondrial endosymbiosis. Thus it is possible that all eukaryotes may eventually be shown to contain an organelle of mitochondrial ancestry, bearing testimony to the important role that the mitochondrial endosymbiosis has played in eukaryotic evolution. It remains to be seen if members of this family of organelles share a common function essential to the eukaryotic cell, that provides the underlying selection pressure for organelle retention under different living conditions.